Background. Stroke may negatively affect social participation in survivors. Aims. This study assessed the pattern of social participation in a sample of Nigerian stroke survivors across the first 12 months after stroke. Methods. Stroke survivors were consecutively recruited while on admission at a tertiary health institution. The London handicap scale was used to assess social participation at 1, 3, 6, 9, and 12 months at the homes of the stroke survivors. Overall and domain-specific patterns of social participation were examined independently and also in relation to initial stroke severity. Results. Overall social participation significantly improved over 12 months ( < 0.0001), while significant improvements were observed only in the mobility, physical independence, and work and leisure domains at P equals 0.04, 0.04, and 0.05, respectively. In spite of the improvement in the work and leisure domain, the domain recorded the lowest level of participation. Social participation also differed by initial stroke severity with severe stroke survivors having the lowest level of participation across 12 months after stroke. Conclusions. The poor outcome in the work and leisure domain of social participation and in individuals with initial severe stroke has implications for planning and provision of appropriate long-term stroke rehabilitation.
Introduction
Social participation is a component of human functioning that reflects the complexity of a person's roles beyond the performance of activities of daily life [1] . Defined as an individual's involvement in life situations [2] , social participation is increasingly being recognized as an important aspect of life. Furthermore, appropriateness in the dimensions of social participation such as community life, leisure, educational and occupational activities, social integration, and economic selfsufficiency have been linked with improved well-being and quality of life in general populations [3, 4] as well as in those with chronic diseases such as stroke [5, 6] .
Stroke is a life changing disease that often entails lifelong consequences including social ones [7] . With increasing rates of survival after stroke, there is a growing need for evidencebased interventions that will enhance social functioning and participation in survivors. However, devising, planning, and provision of appropriate interventions may require adequate data on patterns of social participation after stroke.
Existing studies from Western and Asian countries are varied with reports on improvement [8, 9] , deterioration [10, 11] , and stability [12, 13] in social participation over time after stroke. Aside the differences in study methodology such as length of followup, selection of participants, and data collection tools, environmental factors appear to contribute to differences in patterns of social participation across studies since the construct is culture sensitive [14] . Findings from a study conducted in countries in the European Union showed regional differences in the patterns of social participation in senior citizens signifying the substantial influence of different national and cultural settings [15] . The influence of diverse cultural and socioeconomic backgrounds and health care systems on post stroke social participation has also been suggested [8] . Country-specific data would, therefore, be required to understand the longitudinal trends of social participation after stroke and to devise interventions suited to societal particularities.
Longitudinal studies on after stroke social participation are rare in Nigeria. The only available published data emanated from a study conducted across the first 6 months after stroke which reported improvements in social participation over the study period [16] . However, resettling and reintegration of stroke survivors into the community, which is particularly relevant for social participation, often span longer than the first 6 months after stroke. The aims of this study were, therefore, to examine the patterns of overall and domain-specific social participation in stroke survivors in Nigeria over the first 12 months and also to identify differences in social participation by severity of stroke at onset.
Materials and Methods

Study Design.
A 12-month longitudinal study.
Study Setting.
Stroke survivors were recruited from the medical wards of a university teaching hospital in Nigeria. All stroke survivors were recipients of medical and nursing care and physiotherapy; all of which constitute routine stroke management in tertiary-care hospitals in the country. Following discharge from the hospital, rehabilitation for stroke survivors takes place through out-patient physiotherapy as there are no in-patient rehabilitation centers in Nigeria. After hospital discharge, follow-up assessments were carried out at the homes of the stroke survivors or of their relatives.
2.3.
Participants. Eighty-three first-incidence stroke survivors were consecutively recruited within the first four weeks of stroke onset. Ability to communicate in English or Hausa language and provision of informed consent by the participants or a family member were the eligibility criteria. Stroke survivors were stratified into groups according to level of stroke severity at baseline using the stroke levity scale (SLS) [17] .
2.4.
Measures. Stroke levity scale [17] : The SLS was used at baseline to assess stroke severity. The scale examines maximum power in the dexterous hand and weaker lower limb, mobility, and aphasia, if present. The score for the lower limb is determined by the maximum motor power across the hip or ankle joint by assessing hip flexion and ankle dorsiflexion, while the power in the distal arm is tested by asking the stroke survivor to extend the wrist whilst making a fist. Aphasia grading is coded as present or absent depending on the ability of the stroke survivor both to name an object and to comprehend and carry out instructions during assessment. Mobility is graded from bed bound to walking unaided on a scale of 1-5. The total obtainable score on the SLS is 15, and severe stroke is represented by a score of 0 to 5; scores ranging from 6 to 10 depict moderate severity, while 11-15 is mild severity. Valid and reliable, the SLS has a high criterion validity of = −0.79 with the National Institute of Health Stroke Scale (NIHSS) as the criterion measure and a good internal consistency represented by Cronbach's alpha of 0.75 [17] .
The London handicap scale (LHS) [18] : The LHS was used to assess social participation of stroke survivors.
The scale consists of 6 domains, namely, mobility, orientation, occupation (work and leisure), physical independence, social integration, and economic self-sufficiency, and each domain is scored on a six-point scale of 0 to 5. The unweighted simple summation scoring system was used to calculate the total social participation score in this study with total obtainable score ranging from 0 to 30 [19] . The scores were converted to a scale of 100 with a range of 0 (maximum restriction) to 100 (no restriction). For purposes of analyzing domain patterns, the score for each domain which ranged from 0 to 5 was utilized, with 0 and 5 indicating maximum participation restriction and no restriction, respectively. Although the LHS was developed based on the conceptual framework of the international classification of impairment, disability and handicap (ICIDH), the scale is an appropriate measure of participation and its dimensions are relevant and represented in the international classification of functioning, disability and health (ICF)-the more recent framework in which the participation construct replaces the ICIDH's handicap construct [19] . The LHS had previously been validated for assessing participation in Nigerian stroke survivors [20] .
2.5.
Procedure. Approval for the study was obtained from the appropriate institution ethics committees. At recruitment which was within the first four weeks after stroke, informed consent and participants' demographic and clinical data, namely age, gender, stroke subtype, stroke severity, and side of hemiplegia or hemiparesis were obtained. Information on post-hospital-discharge residence and telephone numbers (where available) were also obtained for purposes of followup. Assessments of participation were conducted at the 1st, 3rd, 6th, 9th, and 12th months after baseline assessment at the places of abode of the stroke survivors.
Statistical Analyses.
Descriptive statistics were used to summarize demographic and clinical data. Age was presented as mean and standard deviation, while categorical variables such as gender, side, severity, and subtype of stroke were presented as frequencies and percentages; severity of stroke was stratified into mild, moderate and severe.
Friedman's ANOVA (a nonparametric equivalent of repeated measure ANOVA) was used to study the pattern of overall social participation at the 1st, 3rd, 6th, 9th, and 12th months after onset of stroke. Post-hoc analyses were computed using the Wilcoxon Signed-Rank test for significant difference in overall social participation between pairs of time points, and the Holm's sequential Bonferroni adjustment for multiple tests of significance [21] was utilized. KruskalWallis analysis was used to compare median scores of social participation among the three strata of stroke severity across 5 time points (1, 3, 6, 9, and 12 months). Mean scores for each of the domains of social participation as assessed by the LHS were computed for 1 and 12 months, while difference in each domain between the two time points was analyzed using the Wilcoxon Signed-Rank test. Level of statistical significance was set a priori at = 0.05. 
Results
Demographic and Clinical Characteristics of Stroke Survivors.
Eighty-three stroke survivors were recruited for this study out of which 55 (66.3%) completed the 12-month followup. Dropout was due to death (7), voluntary withdrawal (2), and loss to followup (19) . Mean age of those who completed the study was 58.0±12.78 years, and majority were males (60%), suffered ischemic stroke (70.9%), and presented with left hemiplegia (60%). There was however no significant difference in demographic and clinical characteristics between completers and noncompleters of the study (Table 1) .
Pattern of Overall Social Participation across 12 Months.
Significant improvement in social participation was observed over the 12 months of followup at < 0.0001. Result of the Wilcoxon Signed-Rank test for comparisons of median social participation scores between pairs of months showed existence of statistically significant differences all through except between the 9th month (median score = 70) and 12th month (median score = 71) at = 0.12 ( Figure 1 ). Differences in median social participation (LHS) scores between 1 and 3 months (57 and 60), 3 and 6 months (60 and 63), and 6 and 9 months (63 and 70) were significant with equals 0.00, 0.01, and 0.01, respectively (Figure 1 ).
Social Participation by Initial Stroke Severity.
Although social participation improved over 12 months irrespective of initial stroke severity, pattern differed among the 3 severity strata (Figure 2 ). Over 12 months, survivors with mild stroke had significantly higher social participation scores (median score at 1 month = 65 and median score at 12 months = 83) than those with moderate stroke (median score at 1 month = 49.6 and median score at 12 months = 72), while survivors with severe stroke had the lowest participation scores (median score at 1 month = 30 and median score at 12 months = 60) (Figure 2 ). Alpha (P value) for differences in social participation among the 3 strata of stroke severity was 0.00 at 3, 6, and 12 months, while it was 0.03 and 0.01 at 1 and 9 months, respectively. showing the highest mean scores in the orientation domain (1 month = 4.46 ± 0.97 and 12 months = 4.36 ± 1.05) and lowest scores in the work and leisure domain (1 month = 1.77 ± 1.59 and 12 months = 1.82 ± 1.56) (Figure 3) . By comparing scores obtained at 1 and 12 months, changes in the mobility, physical independence, and work and leisure domains were positive and statistically significant at equals 0.04, 0.04, and 0.05, respectively.
Patterns of and Changes in Domain-
Discussion
Social participation is positively associated with important stroke outcomes such as motor function [16] , quality of life [6] , and subjective well-being and life satisfaction [5] . Enhancement and optimization of social participation is therefore an essential component of successful stroke care.
This study explored the longitudinal patterns of social participation among Nigerian stroke survivors in the first 12 months after stroke. Progressive and statistically significant linear improvement was observed up to the first 9 months after stroke onset and continued till the 12th month. Improvements in participation over the first 12 months after stroke have been previously reported. In a study of stroke survivors in Ireland, Horgan et al. [9] reported significant improvement in participation within the first year of stroke especially between 6 and 12 months. Another study in Australia reported less participation restriction at 12 months after stroke compared with 3 months [8] . These findings on improvement in social participation over time imply that recovery after stroke is not just limited to body functions and functional abilities. For instance, reduction in level of disability during the first year of stroke has been found to result in improved participation [13] .
Changes in the individual domains of social participation between the 1st and 12th months were explored with significant improvements observed in the mobility, physical independence, and work and leisure domains. In a previous study, these 3 domains described as being closely linked to body function, appeared to exhibit common patterns as they were uniformly influenced by the stroke survivors' functional activity and emotional status unlike other domains of social participation [12] . However, in that study, mobility and physical independence were the most severely restricted domains [12] as in some other studies [8, 18] . Conversely, another study reported improvement in the mobility domain of social participation between 3 and 12 months after stroke [13] , a finding similar to what was observed in this present study. Mobility after stroke is an important source of concern to stroke survivors. Identified as a major impetus for their continued involvement in rehabilitation [22] , restoration of mobility is often an important goal of stroke rehabilitation.
Similar to findings from a previous study [8] , social participation was highest in the orientation domain in this study. The orientation domain as assessed with the London handicap scale involves the ability to understand the world in terms of hearing, seeing, speaking, thinking, and possessing good memory [18] . Lo et al. [13] however reported the most significant deterioration in the orientation domain. The average age of stroke survivors in their study was 70 years and the comparatively younger age of stroke survivors in this present study could perhaps explain the disparity in findings since old age has been associated with poor orientation [13] . Social participation was however markedly restricted in the work and leisure domain across 12 months in this study in line with previous reports [8, 18, 23] . This is in spite of the significant improvement in the domain over time. This somewhat paradoxical finding is suggestive of the potential for improvement in the domain which was perhaps not fully exploited to enable high levels of work and leisure participation in the stroke survivors, and this has implications for the provision of vocational and leisure rehabilitation services when required after stroke. Findings from the only study on return to work in Nigerian stroke survivors have shown that the first year after stroke is characterized by significantly lower chance of returning to work possibly as a result of the non-availability of specialized rehabilitation centers in Nigeria [24] . The existing status of stroke rehabilitation in Nigeria will require a thorough overhaul to be able to effectively address a multidimensional and long-term stroke outcome like social participation. For instance, the absence of standard multi-and interdisciplinary stroke care teams and the characteristic unidisciplinary (physiotherapy) stroke rehabilitation in the country traceable to the pronounced scarcity of other rehabilitation professionals such as occupational therapists and speech therapists must be addressed as well as issues of poor and inadequate rehabilitation facilities and dearth of well-funded and robust therapeutic trials on culturally sensitive and suitable rehabilitation techniques.
Based on initial severity of stroke, social participation of the stroke survivors differed, with those who had mild stroke recording a higher degree of participation than those with moderate and severe stroke. This finding suggests that the strata of stroke severity within the first month after stroke were reflected in the patterns of social participation across the succeeding 12 months. According to Kwakkel et al. [25] , severity of stroke within 1 month after onset plays a crucial role in predicting stroke outcomes. Furthermore, initial stroke severity has been associated with after stroke functional activity [25] and health-related quality of life [26, 27] with predictive ability valid for as long as 2 years after the stroke event in some cases. These findings are indicative of the far-reaching consequences of initial stroke severity and imply that individuals with severe stroke may require extra rehabilitation strategies because of their higher likelihood for long-term negative outcomes such as marked participation restriction as observed in this study.
This study has several limitations. Its hospital-based recruitment design could have resulted in selection bias which reduces the generalizability of findings. The high rate of drop-out and subsequent small size of the sample of stroke survivors that completed the study also constitute a considerable limitation. Nonetheless, the study represents the first effort at exploring the patterns of Nigerian stroke survivors' social participation in the first 12 months after stroke onset which perhaps contributes insight to some of their rehabilitation needs.
Conclusions
The outcome of this study suggests that there is a marked potential for the improvement of social participation across the first 12 months of stroke especially in the mobility, physical independence, and work and leisure domains. However, there is need to optimize this potential through appropriate interventions and programmes. For instance, the significant improvement observed in the work and leisure dimension of social participation over 12 months did not result in an optimal outcome rather the domain recorded the lowest level of participation at the end of the study. Also, individuals with severe stroke at onset were more disadvantaged in overall social participation over 12 months than those with mild and moderate stroke and would likely require additional support and interventions to enhance their social participation.
